Oroville Facilities Relicensing
Operations Modeling Seminar
(Part I1)

June 24, 2003



Seminar Agenda

e \Welcome and Introduction
e Operations Modeling Basics
e Operations Model Applications

e Q&A (Panel Discussion)

e Lunch ( CALSIM Il — Erik Reyes
HYDROPS — Tung Van Do
WQRSS — Carl Chen

« Next Steps . HEC-RAS — Eric Clyde

e Operations Modeling Tools <




CALSIM 11 Model for
Statewide Operations

Erik Reyes, P.E. (DWR)
June 24, 2003



Presentation Overview

e What is CALSIM I1?

e \Why use CALSIM [1?

e Key Assumptions

e \What drives Oroville operations?

e How does CALSIM interact with other
models?



What is CALSIM 117

e Statewide planning model

e Simulates operations of SWP and CVP facilities,
under a Coordinated Operations Agreement, on
a monthly time-step

e Represents the Sacramento and San Joaquin
River system and Delta
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What is CALSIM 117
(Contd.)

e Accounts for system operational objectives,
physical constraints, legal and institutional
agreements and statutes such as:

— USACE Flood Control guidelines, Navigation
flows
— Channel, Outlet, Pump capacities

— SWRCB Decisions, NMFS Fish Protections, etc.

e Uses 73 years of historical water conditions
(1922 — 1994), which are modified to
reflect a certain level of development.



Acreage

Historical Irrigated Acreage in the Sacramento Valley Floor
Source: DWR's Consumptive Use Model
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Historical Urban Acreage in the Sacramento Valley Floor

Source: DWR's Consumptive Use Model
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Depletion (taf/year)

Sacramento Valley Depletion of Applied Water
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What is CALSIM 117
(Contd.)

e Graphical User Interface to setup study
runs and to view both Input and Output
data.



User Interface:
Study Control
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User Interface:
Input-Output Analysis
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User Interface:
Input-Output Analysis
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What is CALSIM 117
(Contd.)

e Tool to allocate a limited resource (water)
for various competing uses (Agriculture,
Municipal, Industrial, Environmental,
Recreational), given a set of system
constraints (physical, legal, institutional).

e Applied specifically to the California water
system.



(& \hy use CALSIM 112
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e Addresses many Oroville obligations throughout the
state (local demands, Feather River minimum flows,
delta water quality, exports to SWP contractors, etc.).

e Ablility to assess operational objectives over a long-term
planning horizon (73 years of simulation).

e Abllity to evaluate potential water supply impacts
throughout the state using comparative analysis.



Intended use of Model

e Tool to determine

water supply impacts

due to changes in 3
system configuration, §
operations decisions, =
and/or regulatory ~ °

requirements.
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Comparative Analysis

Base Case Alternative

Comparative analysis to determine impacts of structural
and non-structural changes to the system



Key Assumptions

e Hydrologic Input

— Historical 73-year (1922-1994) hydrologic sequence
of monthly flows, adjusted to reflect the effect of
current/projected land use in the Sacramento and
San Joaquin valleys

— Inflows to CVP, SWP and other major reservoirs
modified by the projected upstream water use and
local reservoir operations in the mountain counties



Key Assumptions
(Contd.)

e Regulatory/Legal/Institutional/Statute Requirements

Agreements with state and federal agencies on operations
and fisheries protections

Coordinated Operations Agreement between DWR and USBR

State Water Resources Control Board decisions (D1641,
D1422, D893 etc.)

Full use of CVPIA (b)(2) 800,000 acre-feet supply
1993 Winter Run Biological Opinion (NMFS)
1995 Delta Smelt Biological Opinion (USFWS)



Key Assumptions
(Contd.)

e Project Export Demands

— Project south of delta export demands are set at
SWP’s contractual obligations. For SWP it is the
larger of the contractor request or maximum
contractor entitlement.

— Actual allocations in a given year are based on
state of the system storage and forecast of
available water (similar to real-time operation).



What drives Oroville
Operations?

e Oroville Obligations
— Water Supply (Local Use and Exports)
— Flood Control
— Minimum In-Stream Flow Requirements
— Temperature Control Flow Requirements
— Navigation Control Flow Requirements

— Water Quality Control Reguirements



What drives Oroville
Operations?

e Each of the Oroville obligations affect the
release out of Oroville Dam and thus the storage
level in Lake Oroville.

e Flow at various locations along the Feather River
are also dictated by the Oroville obligations.



STORAGE (TAF

Oroville Storage

April 2003 Benchmark
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Flow Below Thermalito Complex

Flow Below Thermalito Complex‘
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How does CALSIM
INteract with other
models?

e Provides Boundary Conditions for other models

— End of Month Storage in Oroville

— Average monthly release out of Oroville

— Average monthly diversion at Western Canal

— Average monthly evaporation out of Thermalito



How does CALSIM
INteract with other
models?

Data
Disaggregation

Local
CALSIM I ||’ Operations
Model

Data
Transfer

Temperature

e Water supply e Power generation

condition e Hourly operation
e Monthly operation

and water budget

e Reservoir temperature
e River temperature



CALSIM I1 Evaluation

. Historical project operations study
. Survey of stakeholders
. Model peer review

. Sensitivity analysis



CALSIM Homepage

http://modeling.water.ca.gov/hydro/model/index.ntml
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For More Information

e Visit DWR Modeling Support
Branch’s Website

— http://modeling.water.ca.go
Y

e (Contact Erik Reyes

— e-Mail: ereyes@water.ca.gov
— Telephone: (916) 653-5569



CALSIM 11 Q&A
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